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4 feet long (iig. ,'M). A mouthpiece is fitted into one end. About 2 inches
from the mouthpiece a small hole is made into which is inserted
the tube of a gas-receiver, or sampling-tube, as in fig. 34 (p. 170).
The gas-receiver is fitted at the upper end with a three-way tap, and
the lower end is also closed by a tap ; before it is used it is filled with
mercury. The subject of the experiment breathes normally through
the tube for a time, and then, at the end of a normal inspiration, he
expires quickly and very deeply through the mouthpiece and instantly
closes it with his tongue. The lower tap of the receiver is then turned,
and as the mercury runs out, a sample of the air takes its place and fills
the receiver ; this sample is then analysed. A second experiment is
then done, in which the subject expires deeply at the end of a normal
expiration, and another sample obtained. The, mean result of the two
analyses gives the composition of alveolar air.
It is found on analysis that the normal oxygen pressure in the
alveoli is approximately equal to 100 mm. of mercury, and this is
equivalent to 13 per cent, of an atmosphere.
ii. The Tension of Oxygen in the Blood. This is estimated by
Krogh's tonometer (fig. 30, p. 163), and the experiments show that
the tension of oxygen in the blood is lower than the alveolar oxygen
pressure. If the latter is artificially raised or lowered, the oxygen
tension in the blood rises and falls in the same way, but always remains
lower than the oxygen pressure in the alveoli.
Some* authorities consider that in cases of definite oxygen want,
such as during violent muscular exercise;, or on the tops of high
mountains, the lining epithelium of the pulmonary alveoli can, by a
process of active secretion, transfer oxygen from the alveolar air to the
blood. In the case of exercise the observations made by different
workers are at variance, whilst at high altitudes they are so few as to
make further work desirable before physiologists generally can accept
the possibility of the secretion of oxygen by the* lung. That secretion
is not impossible is shown by the fact that a similar secretion of oxygen
is known to occur in the swim-bladder of certain fishes. The swim-
bladder corresponds morphologically with the lungs of a mammal,
and the oxygen stored in it is far in excess of anything that can be
explained by mere diffusion from the sea-water. This storage of
oxygen, moreover, ceases when the vagus nerves which supply the
swim-bladder are divided.
2. Carbonic Acid.--  Here, again, the same two measurements are
necessary and are obtained in the same way. The alveolar tension of
this gas is always lower than that of the arterial blood ; the pressure